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The preparation 9f one of the most active tetrahydrocannabinol
analogs mentioned by Adamsa) (Formula I, R = 1-methylOctyl) has been
completed except for the final distillation. The preparation of the
second of Adams' compounds (R = 1,2-dimethylheptyl) has been delayed be-
cause of delay in the arrival of an intermediate.

Concurrently with the above work, various synthetic methods
have been tried for the preparation of intermediates which could lead to
nitrogen and sulfur analogs of tetrahydrocannabinol. A proposed synthesis
has been outlined and several steps have been completed on a small scale.

Analogs of Tetrahydrocannabinol

Changes in Alkyl GrouPs

The structure of tetrahydrocannabinol (I, R n-C5 H1 1 ) is given
again for reference.

CH3  HO

1 2

/ 

0

CHý' CH3
I

The steps leading to Adams' two m st active tetrahydrocannabinol
analogs were described in a previous reportb). The synthesis of one of
these compounds, l-hydroxy-5-secondary nonyl-6,6, 9-trimethyl-7,8,9,10-
tetrahydro-6-dibenzapyran (I, R - 1-methyloctyl) has been completed except
for the final distillation.

The preparation of the second of Adams' compounds in which the
alkyl group (R in Formula I) is 1,2-dimethylheptyl has been carried through
to the 3,5-dimethoxyphenyl-2-heptyl ketone. This synthesis has been delayed
by difficulty in obtaining an intermediate.

a) Adams, R., MacKenzie, S. and Loowe, S., J Am Chem Soc, 70 664 (1948).
b) Winkler, D. E., Progress Report 2 (1952).
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Nitrogen and Sulfur Analogs

The method outlined in the previous reporta) for the preparation
of N and S analogs has required some changes since one of the steps in-
volved a reaction between a cadmium alkyil and an aromatic acid halide con-
tainLng a nitro group. The literatureb) does not state that nitro groups
interfere with such a reaction; however, it has been our experience that
the reaction between dibutyl cadmium and 3,5-dinitrobenzoyl chloride leads
to a tar. It vill therefore be necessary to prepare our aromatic ketone
via the amide and butyl magnesium bromide. The fact that nitro groups
interfere with this reaction also means that they will have to be replaced.

A satisfactory method involving reduction with ammonium sulfide
has been found for converting 3,5-dinitrobenzoic acid to 3-amino-5-
nitrobenzoic acid so it will not be necessary to go through the methyl
ester aR previously indicated. The method which is now being proposed
for the preparation of N and S analogs involves the following steps:

DOH H COO COOzo

02N NH40H tization 0 2NL _ )1OH

COOH COOH 000H

02 N OCH 3  H2N OCHS Br OCHS

, C4HO
COOl CONH2  C =0

~ Br ~ NH.1_ CAHP~gBr,
Br I OCHS Br OCH Br') '0/ 3

C5H11  1 CSH1

Zn.HgF diazotization, >

HCI Br OCH3 NH3  H2 N OCH3 xanthate S 0CH3

a) Winkler, D. E., Progress Rep~ort 2 (1952).
b) C.ason, J., Chen Rpy 4o, 15 f49I07 .
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The last two compounds can probably be condensed with ethyl 5-methyl-
cyclohexanone-2-carboxylate to give respectively the desired N and S
intermediates. The mcthoxy group will then have to be cleaved and the
resulting product reacted with excess methyl magnesium iodide.

In the above aynthescs, 3-methoxy-5-nitrobenzoic acid and 3-
bromo-5-nitrobenzoic acid have been prepared. Besides preparing 3-bromo-
5-nitrobenzoic acid via the amino compound, it has also been prepared
by the direct bromination of m-nitrobenzoic acid. This requires pressure
equipment and twenty hours heating at 1606c to get a 50% conversion.

Several other methods for the preparation of suitable inter-
mediates have been explored. Gilman and Kylea) indicate that when o-
haloanisoles are treated with sodamide in liquid ammonia one obtains m-
amino anisole. it was hoped that this rearrangement to the meta position
would also occur when an alkyl group is present on the ring as shown
below:

R R

OCH0 NH1 H2N OCH3
Br

For a trial run m-methylanisole was brominated in carbon tetra-
chloride and the distilled product reacted with sodamide in liquid ammonia
according to the reference cited above. The recovered amine was shown to
be an aromatic amine by diazotization and reaction with P-naphthol. Its
acetyl derivative contained the required amount of nitrogen; however, its
melting point was lower than the expected 3-acetamino-5-methoxy toluene
or any of its isomers. It is possible that the amination reaction produced
more than one isomer and they were not easily purified by recrystallization.

Considerable a4ttention was also given to the use of butyl phenyl
ketone as a starting material. Trial runs were made with acetophenone.
m-Nitroacetophenone was easily prepared and reduced to m-amino acetophenone.
Attempts to introduce a second nitro group into m-nitroacetophenone or to
nitrate m-amino acetophenone were unsuccessful. The sulfonation of m-
nitroacetophenone was not promising.

It is planned soon to try another approach to this problem which
will involve the replacement of one hydroxyl group in 3,5-dihydroxy n-amyl
benzene with the amino group. Such a reaction is known to proceed with
resorcinol when it is heated to 2006C with ammonium hydroxide. The result-
ing compound with appropriate modification could then be used for the

a) Gilman, H., Kyle, R. H., J Am Chem Soc 74, 3027 (1952).
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condensation step with ethyl 5-mrethylcyclohexanone-2-carboxylate to

give a nitrogen or sulfur analog of tetrahydrocannabinol. The 3,5-

dihydroxy n-amylbenzene can be prepared from benzoic acid via the

steps outlined in a previous report.a)

a) Winkler, D. E., Progress Report 2 (1952.
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